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Sammanfattning 
Utifrån KRAVs regelverk för ekologisk produktion behandlas i detta arbete bakgrunden till 
varför dessa regler är viktiga och hur egenskaper hos grisen påverkas av dessa. Denna studien 
går även igenom hur grisarna klarar den ekologiska miljön med tanke på deras genetiska 
bakgrund från den konventionella gris populationen. Slutsatsen är att grisarna överlag klarar 
sig sig bra i den ekologiska produktionen och de egenskaper som påverkar hur pass bra de 
fungerar i den ekologiska produktionsmiljön är följande; modersegenskaper, starka ben, bra 
köttkvalité, lång livslängd för suggor, mörk hudfärg, kapacitén att äta mycket grovfoder samt 
minskad produktion av galtlukt. Det finns dock fortfarande mycket man kan göra vad gäller 
egenskaper i avelsmålen, val av föräldradjur osv för att utveckla den ekologiska 
grispopulationen att bli mer anpassad till denna miljö. 
Abstract 
With a starting point in the legislation for organic production set up by the Swedish 
certification organization KRAV, the reasons to why these regulations are important is 
explained and how pigs are affected by these rules. The study also shows how well the pigs 
cope in the organic environment considering the origin of the genetic material; from the 
conventional pig population. The conclusion is that pigs do function fairly well in the organic 
production environment and the traits affecting their functionality involve: mothering 
abilities, strong legs, good meat quality, good sow durability and longevity, capacity to eat 
much roughage and dark skin color. There are however still many ways of improving the 
organic population of pigs to make them more adjusted to the organic environment; for 
example different traits brought into the breeding goals and the choice of good parent animals. 
Introduction 
Humans have a long history of keeping pigs, even since the stone ages. During the Middle 
Ages, Swedish families kept a few pigs roaming free in the forest during the summer. Today 
the pig production is centered on producers which specialize in pig production. It is an intense 
production which leaves little room for the animals to be kept outdoors.  
 
Agriculture in Europe was industrialized during the first half of 20th century, thus food supply 
around post-war Europe was beginning to reach comfortable levels. Producers simultaneously 
tried alternative ways of managing their farms, new methods began to spread and the 
engagement for different ideologies came to grow. The values from ethics, environmental, 
food-health & animal rights movements etc. came to unite under one label: Organic farming. 
The first legislation from the Swedish organization for organic products (KRAV) was first 
published in 1985 and fitted within one A4 page covering rules for crop production 
(Wallenbeck, 2009a). 
 
The pig breeds used in organic pig production are the same as pigs in conventional 
production, causing some problems due to the different living standards for the animals in the 
different production systems. These pig breeds have been selected for high production in the 
conventional environment. When put in another environment the pigs might not be as well 
suited to produce and cope with that environment. The objective in this literature study is to 
focus on the legislation from KRAV, see which qualities in the pig are affected and how future 
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breeding can solve the problems that arise. 
Litterature survey 
Pork consumption in Sweden  
The consumption of pork in Sweden is approximately 35 kg per capita every year 
(Livsmedelssverige 2009b) and today, 1500 producers deliver roughly 3 million pigs for 
slaughter every year (Livsmedelssverige 2009a). The production of pork in Sweden does not 
cover the demands (Figure1.). The shortage is imported, mainly from other EU-countries. 
 
 
 
 
 
 
Figure 1. Production, consumption and import of pork in Sweden (million kilo with bones). 
 (Jordbruksverket 2009b)  
Pig production in Sweden 
Pig production in Sweden is based on piglet producing herds and growing/finishing herds 
holding about 160000 sows and the offspring of these sows. The sow is gestational for 114 
days and piglets in conventional production in Sweden will stay with the sow until weaning 
when they are five weeks old. At weaning the sow is removed from the farrowing pen and put 
in a breeding unit. After one week she will come into oestrus and be inseminated. 
Consequently it is possible for the producer to get more than 2 farrowings per sow every year 
(114 days + 5 weeks + 1 week = 156 x 2 farrowings = 312 days) (Figure 2). The pigs will be 
sent to slaughter when they are approximately 6 months old and weigh about 100-120 kg. 
Figure 2. The production year of a sow 
 
There are many different ways of housing pigs, depending on animal category and the type of 
production (piglets, sows, dry sows etc.) Both insulated and uninsulated buildings are used 
and a common house type is a simple stall with concrete and/or slatted floor and a varying 
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amount of straw (Andersson et al., 1996). According to the Swedish animal protection law, all 
animals should be able to lay down at the same time on surfaces not made of slatted floors 
(Djurskyddsmyndigheten, 2007). The Swedish law requires higher minimum space allowance 
(Table 1) for the pigs than most other countries. This is included in ”The Swedish concept”  
involving banning of growth promoters in feeds, restraining of pigs and tail docking etc. 
(LRF, 2005). 
Table 1. Minimum space requirement for pigs in conventional pig production 
(Djurskyddsmyndigheten, 2007) 
 
Resting area in a 
resting pen with 
straw (m2) 
Total area in a 
resting pen 
with straw (m2) 
Total area in 
litter bed 
pen (m2) 
Minimum 
length of 
wall of the 
pen (m) 
Boar 6 7 7  
Lactating sow with litter 
younger than two weeks 4 5   
Lactating sow 4 6 7  
Dry sow <6 
animals/group 1.1 2.48 2.5 2.4 
Dry sow more than 6 
animals/group 1.1 2.25 2.5 2.8 
Gestational young sow  
<6 animals/group 0.9 1.81 * 2.4 
Gestational young sow 
more than 6 
animals/group 
0.9 1.64 * 2.8 
* 0.20 m2 /animal + weight in kg/84  
 
Straw is a major determinant to behavioral patterns for pigs and the availability of straw from 
an early age plays an important role in the behavioral development of the pig. For example, a 
study by Bolhuis et al. (2006) showed that when pigs reared in a enriched environment with 
straw were moved into a barren environment without straw their inactivity level was higher 
than pigs primarily reared in a barren environment (Bolhuis et al., 2006). Bedding material 
also provides physical comfort on the floor, aid the pig in temperature regulation and provides 
bedding material for the preparturient sow (Tuyttens, 2005). 
 
Breeding 
Pig breeding is divided into three levels where the purebred animals (breeding herd) are on 
top of the hierarchy (Figure 2). This is where the selection is made on each breed separately 
and where the genetic gain is 
achieved. The next level is the 
multiplying herd where the 
mothers to the growing pigs are 
produced when the purebred 
animals are crossed with each 
other (normally Landrace x 
Figure 3. Breeding hierarchy.                                                       Yorkshire in Sweden). The next 
level is the commercial piglet and growing producing herd where the crossbred sows are 
inseminated with sperm from purebred Duroc or Hampshire boars (in Sweden). These piglets 
will be brought up to slaughter. This kind of breeding is practiced  to make use of advantages 
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from the different breeds. Concurrently we can make use of the heterosis effect, a term 
describing the superiority of the crossbreed over the mid-parent mean of the original breeds 
(Simm, 1998). 
Breeding programs are set up separately for the different breeds. Breeds used as dams (ex. 
Yorkshire) have target qualities concerning production, carcass quality, litter size, 
reproductivity, mothering abilities, durability and for the Norwegian Landrace meat quality is 
also included. The target qualities for sire breeds (ex. Hampshire) involve solely the 
production traits: production, carcass quality, meat quality, durability and for Norwegian 
Duroc litter size is also included. 
 
Organic pig production 
Organic production in Sweden involves two types of farming: EU-organic and KRAV-
production. The two are rather similar but there are some differences. EU-organic producers 
follow the rules set up by the legislation from EU (Johansson, 2008). However the 
requirements for KRAV-certified production stretch beyond the regulations from EU. The 
rules for KRAV include rules from EU, the Swedish law, the IFOAM Basic Standards 
(International Federation of Organic Agriculture Movement) and regulations set up by KRAV 
themselves (KRAV, 2010). The major differences concern the requirement for grazing 
(Johansson, 2008). Organic pig production is still a relatively small production but the interest 
for organic produced products is growing (Alarik et al., 2002). The proportion organically 
produced organic pork is less than 1% of the total Swedish pork production (Jordbruksverket, 
2009b) 
 
Outdoor housing 
According to the regulation of KRAV pigs should be kept in groups (KRAV, 2010)(5.6.8). The 
animals have to be kept outdoors with the opportunity to graze for a minimum of 4 continuous 
months but preferably as much as possible without damaging the animals or the land. The 
remaining parts of the year the pigs should have the opportunity to visit an outside paddock 
located in connection to the stationary housing (KRAV, 2010)(5.4.7). The area should be of 
that kind providing ability to rout (KRAV, 2010)(5.4.9). Housing of organic pigs mainly 
involves two types of systems, mobile outdoor systems or stationary system with an attached 
pen for grazing (Salomon et al., 2006). The investment for a stationary system is higher than 
for mobile huts due to the larger surface requirements/animal in the organic pig production 
(table 3) plus the higher costs for to the increased levels of straw, though this accord with 
better hygiene (Svensson & Alarik, 2005). Moreover the pigs in organic production should 
have access to roughage. Research on the behavioural differences due to this expansion shows 
that pigs spend less time resting or showing aggressive behavior towards other animals and 
more time exploring the surroundings when they are provided roughage (Beattie et al., 1999; 
Presto, 2008). Outdoor pigs also seem to rest less when they grow older than pigs kept 
indoors (Presto, 2008). Wild boars and feral pigs are searching for food almost all their awake 
time. Thus pigs have a need for such explorative behavior (Jensen, 1995). 
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Table 2. Minimum space requirement for pigs in organic pig production (KRAV, 2010) 
 Live weight 
Minimum space 
indoors m2/animal 
Minimum space outdoors (not 
grazing space) m2 /animal 
Sow, gestational 
young sow  2.5 1.9 
Boar  7 8 
Sow with piglets up to 
40 days old  7.5 2.5 
Growing pigs <30 0.6 0.4 
 <50 0.9 0.6 
 <85 1.2 0.8 
 <110 1.5 1 
When animals are kept outdoors it is more difficult for the farmer to prevent nutrient leaching 
and preventative measures against it are necessary for the farmer (Alarik et al., 2002). In 
organic pig production the housing is to be divided so that the animals have separate places to 
eat, rest and excrete (KRAV, 2010)(5.6.9). If pigs have the opportunity they tend to excrete 
away from their feeding stuff and resting areas (Olsen et al., 2001; Salomon et al., 2006). 
However, when kept on grazing areas the tendency to defecate and urinate in specific areas 
result in uneven distribution of nutrients which conflict with recommendations for maximum 
waste of plant nutrients (Salomon et al., 2006). When pigs are given the opportunity to move 
around more they also use more energy on movement and consequently they require a higher 
feed intake. For every kilometer walked, they use 1.67 kcal ME/kg body weight extra which 
need to be added to their feed allowance. The decrease in temperature for outdoor pigs also 
increase the need for higher energy provision (Millet et al., 2006). In a study by Beattie et al. 
(1999), daily food intake and growth rate was showed to be higher in the organic environment 
but the ability to convert food was lower compared to pigs in conventional production. The 
pigs were heavier and had higher back-fat levels compared to the pigs in a typical 
conventional production (Beattie et al., 1999).  
 
According to KRAV pigs need to be able to cool themselves in mud baths during the summer 
(KRAV, 2010)(5.4.9). Due to their inability to sweat, pigs are dependent on the surroundings 
for keeping their temperature optimal (Olsen et al., 2001). When the weather is hot pigs tend 
to keep themselves in areas of shade or in mud pools (Heitman et al., 1962). When the skin is 
damp from the mud and the surroundings are hot, the water will evaporate and thereby cool 
the skin (Olsen et al., 2001). The mud also protects the pig from the sun especially pigs with 
lighter skin (SAFO, 2004) and when the dried mud falls of the pig possible parasites will fall 
off at the same time. Therefore the availability of a mud bath is important for the wellbeing of 
the outdoor pig (Jensen, 1995). 
 
Sows and piglets 
One of the most important parts of having an established production is finding good sows to 
produce viable piglets. A good producer knows the behavior of the sow and applies that 
knowledge to the ways of keeping pigs. One important behavior is the nest building which 
gestational sows is practicing just before parturition (Jensen, 1995). Therefore a KRAV 
certified sow need to be given proper amounts of straw and space allowance to be able to 
make a nest. The pigs also need to be kept separated from other pigs to ease the bond 
formation between sow and the young (KRAV, 2010) (5.6.12 & 5.5.4). Under feral conditions 
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the sow will walk away from the group of pregnant sows and start searching for a good place 
to build her nest. When the proper spot is found she digs and scratches in the ground and 
gather material from the surroundings and puts it on top of the soil. The sow will finish the 
nest building when the nest is sufficient in magnitude and security. When the parturition is 
due, she will lie down in the nest and deliver her offspring. The sow will then stay in the nest 
with the piglets for up to two weeks forming bonds with the young (Jensen, 1995). Sows have 
on average shorter farrowing durations with a lower number of stillborn piglets when kept 
outdoors in individual huts compared to indoors in farrowing pens. However it has also been 
showed that piglet mortality is higher in organic production compared to conventional 
production (Wallenbeck et al., 2009). One reason for piglet mortality is the occurrence of 
large litters with low birth weight that are exposed to more extreme climates. However the 
majority of piglet mortality is caused by the sow crushing piglets (Vermeer & Houwers, 
2008). Sows with many piglets also use more of the energy stored in the body to produce milk 
for her young when kept outside thus leading to a thinner, lighter sow at weaning (Wallenbeck 
& Rydhmer, 2008). Furthermore, organically farmed sows are kept in groups during lactation 
and have a higher tendency to go into oestrus during the lactation period compared to single 
housed sows during lactation (Wallenbeck, 2009) which results in the sow not showing heat 
after weaning. This hinders the producer’s way of grouping sows and having them farrow in 
batches which is favorable for health and production efficiency. Another result is the higher 
need for recruitment and the costs that involves (Svensson & Alarik, 2005).  
 
In organic piglet production according to KRAV, piglets stay with the sow until they are 7 
weeks old (KRAV, 2010) (5.9.6). The weaning involves massive change for the piglets. From 
birth, the piglets are totally dependant on milk from their mother and at weaning they abruptly 
loose their mother and are forced to eat solely solid food (Damm et al., 2003). These changes 
can cause problems for the piglets such as intestinal disturbances, reduced growth and 
showing signs of stress (Pluske et al., 1997). Piglets weaned at 5 weeks of age show more 
fearful behaviour towards humans whereas piglets weaned at 7 week were more uniform in 
their behaviour and growth (Andersen et al., 1999). In their natural environment piglets are 
weaned gradually until they are 9-17 weeks old. During the weaning process the sow makes it 
more and more difficult for the piglets to nurse thus stimulating the young to search for solid 
foodstuff (Newberry & Wood-Gush, 1985). Therefore, weaning at 7 week is a somewhat more 
natural method for the piglets compared to weaning at 5 weeks as in Swedish conventional 
pig production. When sows were kept in groups of three during lactation, studied by Andersen 
et al. (1999), there were no records of damaging effects on the sow whether in weight loss or 
signs of aggression towards her young during this extension in time with the piglets 
(Andersen et al., 1999). However if kept in a farrowing pen until weaning where the sow can 
not escape from the piglets, problems can develop (Wallenbeck, 2010). However the longer 
period spent nursing conflict with the aim of the producer to get as many litters from the sow 
as possible every year (Hermansen et al., 2004) affecting the profitability of the enterprise. 
 
Feed stuff  
Feeding pigs in organic production slightly differs from the ways of conventional methods. 
For example: the feed stuff provided to the animals need to be approved by KRAV, with a few 
exceptions (KRAV, 2010) (5.7.5). Furthermore, 50% of the feed stuff has to be self-
sufficiently produced on the farm (KRAV, 2010) (5.7.1). Organically produced feed stuff is 
not always an optimal protein source for growing pigs (Kijlstra & Eijck, 2006), in 
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conventional production artificial amino acids are used to adjust the amino acid levels in diets 
where requirements are not fulfilled (Presto, 2008) however  in organic production artificial 
amino acids are not allowed and cannot be provided (KRAV, 2010) (5.7.1). An uneven amino 
acid balance can cause decreased growth and make the animal more susceptible to disease 
(Kijlstra & Eijck, 2006). Consequently, organic producers often overfeed protein to settle the 
needs of the pig. The amino acids not used by the pig are excreted and can cause pollution 
problems to the environment (Kijlstra & Eijck, 2006). Overfeeding with protein is 
questionable for more reasons; studies made by Presto (2008) showed that the higher daily 
food intake existing in organically produced pigs actually can compensate for a diet with 
lower amino acid content. Furthermore, the microorganisms in the intestines of the pig 
produce essential amino acids which are not accounted for when the requirements are 
estimated. The study concurrently found no affect on carcass qualities of the pig, 
contradictory to other studies and to those mentioned above. Presto (2008) thus suggests a 
lowering of amino acid levels in the diet for pigs in organic production when fed ad libitum. 
This can ease optimizing diets and minimize the excretion of nutrients to the environment 
(Presto, 2008). High feed consumption concurrent with low feed conversion, large waste of 
feed when housing pigs outside and high costs for organically produced feed stuff makes feed 
stuff the most expensive factor in the economy of organic pig production (Svensson & Alarik, 
2005; Kijlstra & Eijck, 2006).  
  
Health 
A successful production relies on healthy animals that can produce optimally and provide 
economy for the farmer. Sick animals do not produce as well as healthy, well nourished 
animals. Keeping a well-adjusted environment for the animals is therefore favorable for the 
producer. Health maintenance is important and preventive treatments are not allowed 
according to the legislation of KRAV (KRAV, 2010)(5.11.4). Sick animals are to be given 
proper healthcare immediately according to the Swedish law (KRAV, 2010)(5.11.2). The time 
of withdrawal before the animal can be sent to slaughter is twice as long as the time 
established by the food and drug administration (KRAV, 2010)(5.11.7). The withdrawal time 
is also applied for newly purchased animals to keep possible infections from spreading in the 
farm (KRAV, 2010)(5.3.3). Castration of male piglets under the age of 7 days is allowed, 
however from 1/1-2012 the procedure needs to be performed on anesthetized animals (KRAV, 
2010) (5.11.11). The problem with boar taint could be reduced using gender pre-selection of 
sperm. The method has proven fairly successful with a prediction of sex of pig offspring to 
about 85%. It will decrease the portion of male piglets thus minimizing the need for 
castration. IVF is however a time consuming method which make it impractical to use for 
common artificial insemination (Johnson, 1996). The method is accepted in the EU-organic 
ways of production, though not by KRAV (Jordbruksverket, 2009a). 
 
Pigs raised in organic production have a higher proportion of leg rejections at slaughter due to 
observations of joint health remarks resulting in deductions on the slaughter value with 40 
SEK + the value of the discarded part of the carcass (Heldmer et al. 2006). Damaging of the 
joint is thought to be caused by the increased ability to move in this production method. In a 
Swedish study 70% of the joint problems among organic pigs caught at the slaughter plant 
were caused by osteochronditis dissecans (OCD) in the hock- and/or elbow joint. It was also 
shown that pigs that were kept outdoors all year had the most joint problems (Gångare, 2009). 
The structure of the joint is thought to influence the oncoming of the disease (Heldmer, 2007). 
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Problems with parasites occur more often in organic farming compared to conventional pig 
production (Kijlstra & Eijck, 2006). A study made by Lindgren (2005) show the round worm 
(Ascaris sum) to be the most common parasite in pigs in Sweden. The study also showed that 
pigs were often infected at an early age, even before the weaning. This is an indication of poor 
hygiene in the farrowing pens. This fact also made it difficult for the researchers to see 
variation in parasitic attack in pigs grazed in pens with variation in parasitic pressure. If the 
animals suffer from parasites they must be medically treated. If the whole farm is treated 
proper ways to prevent the problem in the future need to be made by the producer (KRAV, 
2010) (5.11.5), for example keeping a pasture rotation to keep pigs from being re-infected 
from the soil or avoiding to spread liquid manure on leys meant to be grazed by pigs (Alarik 
et al., 2000). Livers that have been damaged by round worms result in a deduction of 20 SEK 
on the price at slaughter (Heldmer et al., 2006). 
 
Straw and roughage should be given ad libitum (KRAV, 2010) (5.5.6) to keep the pigs 
occupied during the day. The dispensation of straw material can however cause dust to fill the 
stable. Dust is filled with endotoxines produced by bacteria from the species Enterobacter 
Agglomerans which occur on many different plants. When handled the endotoxins are thought 
to be detached into the airborne state (Zucker et al., 2000). The endotoxin concentration is 
significantly correlated with dust concentration and is primarily influenced by choice of 
forage and bedding material to some extent (Whittaker et al., 2009). A pig's lung is very 
sensitive to endotoxines which may cause pulmonary problems. Pigs in organic production 
have the ability to be outside and limit their time spent in dusty environment thus the 
pulmonary health of organic pigs is mainly good (Kijlstra & Eijck, 2006). Åkerfeldt et al. 
(2007) also emphasize the positive in outdoor housing for the pulmonary health of the animal 
keeper (Åkerfeldt et al., 2007). However pneumonia is rather common for pigs and studies in 
the Netherlands have showed that a higher proportion of pigs in organic production were 
affected by pneumonia than pigs in conventional production (Kijlstra & Eijck, 2006). A 
possible reason can be the differing in temperature and humidity in the two production 
methods. Both frequency and extent of the disease is lowered in warm and humid 
environments (Gordon, 1963). Pneumonia can be causes by bacteria (ex. Mycoplasma 
hyopneumoniae) or virus (ex. influenza, Porcine Respiratory Corona Virus) and the herd is 
usually treated with antibiotics (SVA, 2009). 
 
Summary of desirable traits for pigs in organic production - and possible breeding 
solutions to acquire them.  
The qualities which help pigs cope in the organic environment involve mothering ability, 
strong legs, good meat quality, durability and longevity, dark skin color and the capacity to eat 
much roughage. The pig breeds used in organic production are the same as used in 
conventional production and it is possible that the pigs will produce differently in the two 
environments. These differences in expression of genetic potential are called genotype-
environment interaction which implies that a trait is controlled by different genes in different 
environments (Nauta & Roep, 2008). This phenomenon can cause one animal to perform well 
and get high ranking in one environment but bad in another leading to different choice of 
breeding animals in the two environments. Thus Nauta & Roep (2008) have been studying the 
possibilities for future breeding strategies to benefit the organic production method. These 
include: adaptation of conventional breeding programs, having a specific breeding program 
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for organic production and the strategy involving natural breeding (Table 3).  
 
Table 3. Possible breeding solutions for organic pig production (Nauta & Roep, 2008; Wallenbeck & 
Sundberg, 2009) 
Adaptation of conventional 
breeding program 
Specific breeding program 
for organic production 
Improved natural breeding 
+ - + - + - 
Simple if 
breeding 
goals for 
organic 
production 
is included 
in 
conventional 
program. 
Require 
knowledge 
about GxE 
interaction 
High 
influence for 
organic 
farmers 
Require much 
time, for 
example to 
calculate new 
heritabilities 
etc. 
Practice natural 
mating involving 
animals form the local 
area. Produce animals 
well suited for the 
specific area 
Require wide 
breeding 
knowledge 
and time to 
reach 
advancement 
in these small 
populations The genetic advancement is 
made in the 
conventional 
production 
Genetic 
advancemen
t in organic 
pig 
population. 
Natural mating will 
allow the sows to 
perform their natural 
behaviour not present 
when insemination is 
excercised * 
* When natural mating occurs, different stimuli from the boar affect the sow and her bodily functions around 
mating and gestation for example the release of oxytocin. It is thought to play a major role in sperm transport and 
stimulate the ovulation process in the sow. Stimuli presented by the boar evoke much higher response in the 
sows than on stimuli presented by humans. All of the mechanisms concerning mating response are not yet 
clarified. Studies haven’t showed big variance in production results between natural breeding and insemination 
(Soede, 1992). 
 
On the other hand, statistical studies made by Werner et al. (2007) show that even with 
genotype and environment interaction, no important change in ranking between breeds can be 
found. Consequently, the best suited breed in the conventional production will also produce 
best in the organic production. This study thus claims that no specific breeding programs for 
the organic pig population are needed (Werner et al., 2007). 
 
Discussion 
Organic production methods were formed from different ideologies: ethics, environmental, 
food-health & animal rights movements etc (Wallenbeck, 2009 a). The legislation is thus a 
mixture of different ideologies, however when applied in practice I have found that they 
sometimes contradict eachother. 
In conventional pig production, the environment is rather barren and makes little room for the 
animal to perform their natural behaviour such as rooting and chewing (Table 2) 
(Djurskyddsmyndigheten, 2007). The lack of behavioural expression can cause stereotypic 
behaviour, for instance tail biting and chewing bars (Jensen, 1995). So the enlargement of 
space and outdoor housing for pigs in organic production methods is very positive concerning 
the well-being of the pigs. The outdoor housing and the availability of more space and straw 
influence the pigs to spend less time resting, show less aggressive behaviour towards other 
animals, spend more time exploring the surroundings and to perform their natural behaviour 
to larger extent (Beattie et al., 1999; Presto, 2008). The ability to be outside also limit the 
pig’s time spent in dusty environment thus the pulmonary health of organic pigs is mainly 
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good. However some studies show that pneumonia is more frequent among pigs in organic 
production than pigs in conventional production (Kijlstra & Eijck, 2006). Furthermore, pigs 
raised in organic production have a higher amount of carcass discards at slaughter due to joint 
inflammation as a result of the higher potential of movement (Gångare, 2009). There are also 
problems with parasites which occur more frequent in organic farming (Kijlstra & Eijck, 
2006). Outdoor pigs are also exposed to a higher amount of sunlight causing sunburn (SAFO, 
2004). Theoretically I find it difficult to decide which system is best for the animals. It is a 
matter of choosing between either physical or mental health. On the other hand when 
practically comparing to human standards I find mental health to outweigh the physical health 
issues. A child is not locked up to protect it from danger, it is to explore the world and 
perform its natural behaviour even if it carries a few bumps and bruises. However I strongly 
feel that further studies should be made to improve the parts of the production method where 
it falls short and also apply research results to practice. For example, joint problems are often 
caused by Osteochronditis which was though to be partly heritable thus it was included in the 
breeding goal for animals in organic pig production. Breeding towards stronger legs on the 
animals can prevent small damages on joints to evolve to bigger problems causing 
Osteochronditis (Heldmer, 2007). Including skin colour in the breeding program could also 
prevent problems with sunburn. The parasite problem could perhaps be somewhat solved 
when selecting animals which show signs of resistance to parasites. The higher opportunity 
for movement and the lower temperature outside also cause pigs to waste more energy instead 
of growing, consequently requiring higher food intake (Millet et al., 2006). Roughage is given 
ad libitum (KRAV, 2010) (5.5.6) thus making it positive if the animals have the capacity to eat 
a higher amount of roughage to use it as an energy source and help fulfil the energy 
requirement of the pig. 
Piglets in conventional production in Sweden are weaned when they are five weeks old. This 
is not a natural time for piglets to be separated from their mother and be forced to eat solid 
food. This early separation can cause intestinal disturbances, reduced growth and stress 
(Pluske et al., 1997). In organic pig production piglets are weaned at 7 weeks and at this age 
piglets are found to be more uniform in their behaviour and growth compared to earlier 
weaning ages (Andersen et al., 1999). This prolonged time until piglets are weaned compared 
to conventional production methods resemble a more natural gradual weaning process making 
the piglets search for solid food and naturally be separated from their mother. However, the 
increased weaning age cause reduced productivity of sows in the organic pig production. The 
sows are grouped together during lactation making the occurrence of oestrus during lactation 
more frequent in organically produced pigs (Wallenbeck & Sundberg, 2009). This is also 
costly for the producer because its affect on labour cost and structure in the production which 
are depending on the sows farrowing during the same time period. Organically farmed sows 
thus need good reproduction ability and excellent mothering abilities. For example, being of 
low age when farrowing for the first time, showing heat distinctively, getting gestational at 
first oestrus cycle concurrently with having many functional teats, producing large amounts of 
milk and provide it to the piglets. Studies show that piglet mortality is high in organic farming 
compared to conventional production methods. One reason is the higher exposure to weather 
conditions but mainly piglet deaths are caused by trampling and crushing by the sow (Kijlstra 
& Eijck, 2006). Attempts have been made to find a way to modify farrowing huts to decrease 
piglet mortality. However no big improvements were found. Further studies have been 
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suggested to focus on maternal behaviour, milk production, managing of animals and 
selection of mothers who are careful with their young (Vermeer & Houwers, 2009).  
One purpose of the organic production legislation and regulation is to give animals the 
opportunity to perform their natural behaviour. However organic production still involves 
insemination which leaves less room for the pigs to perform their natural sexual behaviour. A 
study made by Soede (1992) show that stimuli presented by a boar evoke much higher 
response in sows than stimuli presented by humans. One possible interpretation of these 
results can imply that the sow shows less sexual behaviour when inseminated in contrast to 
natural mating. This fact makes me interested in the breeding method involving natural 
mating where the pigs are given the opportunity to perform their sexual behaviour. However 
the complexity of the mechanisms concerning mating response is not yet clarified and I find 
this to be a very interesting field to conduct research on in the future. Moreover, the 
acceptance or exclusion of different reproduction techniques within organic production, such 
as insemination, have a large impact on the level of genetic progress that can be achieved. I 
am also surprised concerning the acceptance of castration within organic pig production. Male 
pigs produce a pheromone, androstenone which certain people can sense resulting in 
hesitation against eating pork. This is a big problem for pig producers causing them to castrate 
all male piglets. Castration brings suffering to the piglets and costs for the producer. Gender 
selected sperm is a possibility for EU-organic farms however not by KRAV (Jordbruksverket, 
2009a) but one can question the profitability of this strategy due to the time consumption of 
sorting the spermatozoa. However it would keep the castration to its minimum and easy 
suffering for both the animals and the producer and I feel that this method has good potential 
to be used in the future when further work has been done to improve the method. 
One aspect also with contradictory ideologies is the usage of synthetic amino acids. Another 
aim of organic farming is to naturally and locally produce feedstuff to animals. Thus 
artificially produced amino acids are not allowed to be used as feedstuff. Therefore the amino 
acid composition is more limiting in organically produced pigs compared to conventional pig 
production where artificial amino acids are allowed. Shortage of amino acids can cause 
decreased growth leading to producers over feeding protein, which consequently cause 
environmental problems. The ban of artificial amino acids thus conflict with the will to reduce 
the contribution to environmental problems. One can question whether the banning of 
artificial amino acids is really acceptable considering the animal material used in organic pig 
production (Presto, 2008). The doctoral thesis by Presto (2008) also suggests a lowering of 
amino acid requirements in the diet for organically produced pigs (Presto, 2008). Perhaps the 
ability to utilize more of the amino acids formed by micro organisms in the intestinal-canal 
could be a future trait to breed on, forming pigs with tolerance for low protein quality in the 
diet. It could result in easing diet composition concurrently reduce the contribution to the 
environmental problems.  
In summary of what traits I consider to be positive to include into breeding goals for organic 
pigs are: being able to use amino acids produced by the micro organisms in the intestinal-
canal concurrently with the ability to grow adequately on feed stuff containing low quality of 
protein. Also showing resistance against parasites and other diseases, having dark skin, good 
maternal ability and vital, healthy piglets, minimizing piglet mortality. A few of these traits 
are more positive for pigs in organic compared to conventional production. Pigs that are kept 
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indoors, as for conventionally produced pigs, do for example not need dark skin since they do 
not suffer from sunburn. So, the separate demands put on the organically produced pigs 
compared to conventionally produced pigs raise questions concerning the need to breed 
differently in the two production methods. Nauta & Roep (2008) claim that different breeding 
programs are needed for the organic pig production also due to the genotype and environment 
interaction. This can cause one animals to get high ranking in one production environment but 
bad in the other (Nauta & Roep, 2008) making it hard for the producer to choose the most 
suited animals for the production method. However the results from a study made by Werner 
et al. (2007) show that no important difference in ranking was found between the different 
breeds in the two environments thus no specific breeding program is needed. I find this very 
interesting and propose further studies concerning this subject. If the claims from Werner et 
al. (2007) are true the breeding for organic pig production will be simplified. The pig 
producers in Sweden, both conventional and organic, can work together and get greater 
genetic improvement in the pig population. 
Conclusions 
There are many advantages and also many disadvantages concerning the organic production 
of pigs. It provides a somewhat more natural environment for the pigs and give them a greater 
possibility to perform their natural behaviour compared to pigs in conventional production. 
However this brings extra burdens for the pigs in the shape of leg problems, parasitic strike, 
respiratory diseases etc. Since the environment brings these burdens is it positive if the 
producer can adapt the pigs and their features through breeding to help them cope better in 
this environment. Examples of such features which are good for the animals are: strong legs 
and resistance against parasites and other diseases. Furthermore, is it positive for the economy 
and animal welfare to select pigs that have good mothering abilities, involving sows getting 
gestational by the first oestrus cycle after weaning, being of low age when farrowing for the 
first time, showing heat distinctively, concurrently with having many functional teats, 
producing large amounts of milk and provide it to the piglets. Also pigs with strong legs, good 
meat quality, good sow durability and longevity, capacity to eat much roughage, dark skin 
color and reduced oestrus during lactation ease the work made by the producer. Since the 
features preferred in pigs somewhat differ between conventional and organic pig production 
the breeding goals and strategies in the two production methods might differ. Opinions are 
divided concerning the importance of separate breeding programs. If no re-ranking is present 
when selecting breeding animals then logically no separate program is necessary which 
carries a simpler way of managing the breeding for the individual producer. Furthermore, for 
the most parts the use of conventional pigs work fairly well in organic pig production. 
However thoroughly choosing breeding animals and selecting well suited breeding goals 
concurrent with more studies on the subject will improve the organic pig production. 
Preferably can the different goals in KRAVs regulation work simultaneously without 
contradictory results and hopefully produce healthy animals both mentally and physically. 
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